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ABSTRACT 
Data on age and growth of the following species were reviewed and von 
Bertalanffys growth curves were fitted: Hilsa kelee, Decapterus russellii, 
~· macrosoma, Rastrelliger kanagurta, Pellona ditchela, Thryssa vitrirostris, 
and Leiognathus equulus. For the five first mentioned species, micro-
structures in the otoliths were used for ageing. For most species growth 
curves based on size-frequency distributions are also presented. The 
reliability of the data presented is discussed. 
RESUMO 
Foram revistos os dados sabre idade e crescimento e ajustadas as curvas de 
crescimento de von Bertallanffy das seguintes especies: Hilsa kelee, 
Decapterus russellii, Q. macrosoma, Rastrelliger kanagurta, Pellona ditchela, 
Thryssa vitrirostris e Leiognathus equulus. Para as cinco primeiras especies 
referidas foram usadas as microestruturas dos otolitos para a determinagao da 
idade. Para a maior parte das especies, apresentam-se tambem curvas de ores 
cimento baseadas em distribuigoes de frequencias de comprimento. Discute-se 
ainda o grau de confianga dos dados apresentados. 
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INTRODUCTION 
In recent years a number of commercially important fishes from Mozambique has 
been aged and growth curves has been fitted for assessment purposes (Gj~sreter 
and Sousa 1983 a, b; Brinca et al. 1983; Sousa and Gislason 1985). The method 
applied for ageing was reading growth rings in the otoliths (Pannella 1971), 
and in some cases length mode progression analysis was also performed using 
Elefan programs (Pauly and David 1981). 
The purpose of the present paper is to review published growth parameters and 
to add new data where available. The von Bertalanffys growth equation was re-
-estimated using the least square method of Allen (1966). No verification 
could be done to prove the periodicity of the ring formation, so even though 
there seem to be general agreement that most tropical fishes form daily growth 
rings (Gj~sreter et al. 1983, Campana and Neilson 1985), the results must be 
regarded as tentative. 
MATERIAL AND METHODS 
The fish used in these growth studies were partly collected by R.V. "Dr. 
Fridtjof Nansen" and partly from commercial fisheries. The fish were measured 
to total length or fork length according to species. The otoliths were 
extracted and prepared as described by Gj0sreter et al. (1983). Reading were 
carried out using light microscope and 400-1000 times magnification. 
Growth curves were fitted to the age length data using the least square 
method (Allen 1966). Even previously published data were recalculated using 
this method. 
For some species length-frequency data obtained from commercial fisheries 
were analysed using the Elefan program (Pauly and David 1981). 
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RESULTS AND DISCUSSION 
Hilsa kelee 
The growth of Hilsa kelee was estimated based on 188 specimens with total 
length ranging from 6.2 to 19.4 em. (Fig. 1). The fish were caught in the 
Maputo Bay by shrimp trawlers and gill-nets. The following equation was 
derived. 
lt = 21.9 em (1 - exp - 1.05 (t + 0.19) 
The variance of the estimated parameters were: V (Lro) = 0.70, V (K) = 0.015 
v (t ) = 0.002. 
0 
The age and growth of Hilsa kelee has also previously been estimated based 
on otolith reading of fish from Maputo Bay (Gj0s~ter and Sousa 1983). We 
found that the otoliths had three areas similar to that described for 
Sardinella species by Dayaratne and Gj0s~ter (1986). The inner area (A) 
consisted of 25-30 clear and distinct rings. The second area (B) consisted 
of very narrow rings, but superimposed on them were broader but more diffuse 
rings. Counting the broad rings only gave about three times lower result th 
counting all visible rings. The average number of rings in this area was 1C 
or 300 dependent on the way of counting. The outer area (C) had narrow and 
densely packed rings. 
Based on 129 specimens measuring between 8 and 19 em total length we got the 
equation 
lt = 21.5 em (1 - exp- 1.1 (t- 0.44) 
or lt = 21.5 em (1 - exp - 1.1 (t- 0.00) ) depending on the 
interpretation of the otoliths. Counting all visible rings gave the first 
equation, while interpreting the most narrow rings as subdaily gave the second 
result (Gj0s~ter and Sousa 1983). 
The question of which rings to count in area B is still not finally resolved. 
As subdaily rings seem to be a common phenomenon in fast growing tropical 
fishes (e.g. Campana and Neilson 1985), it seems however most appropriate to 
count only the broad rings. This interpretation was therefore chosen for the 
new assessment. 
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The different areas in the otoliths can probably be related to stages in the 
life history of the fish. Probably area A corresponds to the larval peciod 
and B to the juvenile stage when the fish probably grow very fast. It is 
likely that area C are formed in the mature fish. Similar interpretations of 
the growth zones of the otoliths has been suggested for Sardinella spp. and 
other tropical clupeoids (Dayaratne 1985, Dayaratne and Gj0sreter 1986). 
Further work is, however, needed to verify these assumptions. 
Aparently no other estimates of age and growth of Hilsa kelee is available. 
The growth parameters of the related species Hilsa ilisha has been estimated 
as L ro = 51.1 and K = 0.49 (see Pauly 1980). 
Decapterus russellii 
The growth of Decapterus russellii was estimated based on 118 specimens with 
total length ranging from 4.2 to 18.6 em. The fish were partly caught by 
commercial trawlers and partly from scientific trawl surveys. 
determined by counting primary growth rings in the otoliths. 
equation was derived 
lt = 27.8 em (1 - exp- 0.573 (t- 0.18) 
Age was 
The following 
The variance of the estimated parameters were: V (L ro ) = 5.60, V (K) = 0.007, 
v ( t ) = 0. 00 1 • 
0 
The data used fall into two clearly separate groups (Fig. 2). The small 
fishes were caught with pelagic trawl by R.V. 11 Dr. Fridtjof Nansen 11 and the 
large ones by commercial bottom trawlers. Aparently the fish recruit to the 
demersal fishery by length. Therefore, in the age group 400-600 days, the 
length at age is probably underestimated by the pelagic trawl and over-
estimated by the demersal trawl (Sousa 1987). As it is not possible to find 
a quantitative measure for the bias, all the data is fitted to a common 
curve without any adjustments. 
Several growth curves has been presented for this species from Mozambican 
waters. Gj0sreter and Sousa (1983) counted primary growth rings in 55 
specimens ranging in length from 13.4 to 18.6 em caught by commercial 
trawlers. Assuming that the rings are formed daily, the following equation 
was derived: 
1t = 24.8 em (1 - exp - 0.56 (t- 0.10) 
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using the ELEPHAN I program (Pauly and David 1981) on length distributions 
from the commercial fisheries L m = 24.8; 24.4 and 26.0 and K = 0.43; 0.42 
and 0.46 for the years 1979, 1980 and 1981 respectively (Gj0sreter and Sousa 
1983). Due to the bias caused by the behaviour of the fish and the gear 
selectivity, the k - values obtained are probably underestimates. 
Brinca et al. (1983) aged 62 specimens from pelagic trawling ranging in length 
between 4.2 and 13.0 em by counting primary growth rings. They derived the 
equation. 
lt = 22.0 em (1 - exp- 0.64 (t- 0.14) 
The new estimate based on all the length-age data available fits fairly well 
with the previous estimates (Tabel 1.). 
Dates of birth were calculated in two different ways. For the scientific 
trawl samples from September 1982 time of birth of fish in each length 
group was estimated separately and raised according to the frequency of that 
length group in the sample. The fish sampled were born between April 1981 
and April 1982 (Fig. 3). A peak was found in April 1982 and another one in 
March 1981. Some fish were born in all months, but no other maxima were 
observed. 
From the commercial catches the birth dates of the fish sampled were used 
directly, as the length composition of the total catch were nor available 
(Fig. 4). This material indicates two spawning maxima, one in January-April 
and another one in July-October. 
Studies based on maturity stages and gonadosomatic index suggested two 
spawning periods a year, one in February-April and one in August-November 
(Gj0sreter and Sousa 1983 b). 
Decapterus macrosoma 
The growth of Decapterus macrosoma was estimated from 50 fish with total length 
ranging from 14.1 to 20.5 em. (Fig. 5). The fish were caught with commercial 
demersal trawls. Due to the fish behaviour and the selectivity of the gear, 
small fish were not caught, and the fish in the youngest age groups caught were 
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probably larger than the mean size at age (Sousa 1986). The growth curve could 
therefore not be fitted directly. By setting t 0 = 0, an approximate growth curve 
can be obtained, although L ro will probably be underestimated and K 
overestimated using this method. 
The resulting curve was 
lt = 22.3 em (1 - exp (- 0.89 t)) 
No other estimates of growth is available from Mozambican waters. The present 
estimates fit fairly well with data from the Phillipines (Table 2). 
Rastrelliger kanagurta 
The growth parameters of Rastrelliger kanagurta was estimated by Sousa and 
Gislason (1986). Based on ageing of 62 specimens, 4.5 to 22.0 em long from 
Sofala Bank (Fig. 5). They derived the equation lt = 26.3 em (1 .. exp -0.84 (t- 0.14) ). 
The variance of the estimated parameters were: V (L ro) = 1.45, V (K) = 0.007, 
v (t ) = 0.0007. 
0 
They also used monthly length compositions from 1979, 1980 and 1981 to estimate 
the growth parameters and got L oo = 29.5, 28.5 and 30.5 and K = 0.85, 0.83 
and 0.90 for the three years respectively. 
Some growth estimates from the Phillipines are given in Table 3. They show 
a considerably higher growth rather than those given above. With the data 
available it is not possible to assess whether this difference is real or 
an artifact caused by different methods. 
Pellona ditchella 
The growth of Pellona ditchella was estimated from 54 fish with total length 
ranging from 6.8 to 16.0 em (Fig. 7). The fish were caught with pelagic 
trawls from R.V. "Dr. Fridtjof Nansen 11 • 
The resulting growth curve was 
lt = 22.8 em (1 - exp - 0.96 (t .. 0.24) 
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Fish caught in pelagic trawls are generally smaller than those caught in 
demersal trawls (Gislason and Sousa 1985). It is therefore likely that the 
L ro is an overestimate. 
Growth curves were also fitted to length-frequency data obtained from the 
shrimp fishery in Maputo Bay, using Elefan program (Tabel 4). The results 
were highly variable, and therefore probably not reliable. 
No data on the growth of Pellona ditchella from other waters is available. 
Thryssa vitrirostris 
The growth was estimated for Thryssa vitrirostris caught by shrimp trawlers 
using Elefan program. The L ro obtained varied from 22.8 to 28.5 and the K 
from 0.52 to 0. 77 (Table 5). No information on the growth of this species 
seem to be available from other arARR. 
Leiognathus equulus 
The growth was estimated for Leiognathus equulus caught by demersal trawls 
using Elefan program. The L ro obtained varied from 22.0 to 25.0 and the K 
from 0.67 to 0.95 (Table 6). 
Slightly higher values of K were obtained using the same method for fish 
from the Phillipines. (Ingles and Pauly 1984). This species apparently has 
not been aged using other methods. 
CONCLUDING REMARKS 
Most of the growth estimates presented here are based on otolith readings. 
This method has been used widely since it was first described by Pannella 
(1971). Brothers (1979) who reviewed methods used in ageing of tropical 
fish concluded that studying microstructures in the otoliths seemed to be 
the most promising approach. This view was supported by Gj~sffiter et al. 
(1984) and Campana and Neilson (1985). However, there is no universal 
agreement which structures should be counted or indeed if the structures are 
formed daily at all (see e.g. Geffen 1982). Ideally the daily periodicity 
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of the rings should be verified for each species studied. Usually it is, 
however, difficult to obtain firm verifications, and the results has to be 
assessed according to how they fit with results obtained by other methods, 
and how reasonable they seem according to other available information. 
The Elefan Program (Pauly and David 1981) was also used in the present paper. 
The results obtained by this method is highly susceptible to biased samples 
due to fish behaviour and gear selectivity. However, when similar results 
are obtained by independent methods, this gives some confidence to the results, 
and in our opinion the results obtained with the two methods used can serve 
as good approximations and be used for management purposes. 
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Table 1 - Estimated parameters for the von :Bertalanffy growth equation 
for Decapterus russellii 
L CD k t 
0 
N Area/Year Method Author 
27.8 .57 18 118 Mozambique Otolith read. Present paper 
24.8 .43 Moz. 1979 ELEFAN Gjtbsceter and Ebusa 1983 
24.4 .42 Moz. 1980 
26.0 .46 Moz. 1981 
27 .o .80 Mmila fu.y, 1958/59 ELEFAN Ingles and Pauly, 1984 
30.0 .54 Mmila fu.y, 1959 
26.9 .69 Palawan, 1958 
26.0 .73 Palawan, 1959 
33.0 .45 Palawan, 1968 
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Table 2 - Estimated parameters for the von Bertalanffy growth equation 
for Decapterus macrosoma 
L ro K t N Area/Year Method Author 
0 
22.3 .89 ( 0) 50 Mozambique otolith read. Present paper 
31.5 .65 Mmila Bay, 1957/58 ELEFAN Ingles and Pauly 1984 
31.5 . 71 M:mila Bay, 1958 
27.0 .90 Palawan, 1957 
26.8 .70 Palawan, 1957/58 
26.5 1. 00 Palawan, 1958 
27.8 .83 Palawan, 1958/59 
33.0 .50 Palawan, 1960 
27.5 1.25 Palawan, 1960 
25.0 1.20 Palawan, 1965 
25.5 .85 Palawan, 1965/66 
25.5 .80 Palawan, 1966 
33.0 .65 Palawan, 1968 
30.0 .74 Palawan, 1968 
23.0 1.25 S3rm.r Sea 1979 Corpuz et al. 1985 
25.5 1.26 Ragay Gulf 1981 
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Table 3 - Estimated parameters for the von Bertalanffy growth equation for 
Rastrelliger kanagurta 
L oo K t N Area/Year Method Author 
0 
26.3 .84 . 14 62 Mozambique otolith read. Present paper 
29.5 .85 Moz. 1979 ELEFAN Sousa and Gislason 1986 
28.5 .83 Moz. 1980 
30.5 .90 Moz. 1981 
28.0 1.55 Palwan 1965 ELEFAN Ingles and Pauly 1984 
28.5 1. 31 Samar Sea 1981 Corpuz et al. 1985 
27.5 1. 30 Ragay Gulf 1981 
Table 4 - Estimated parameters for the von Bertalanffy, growth equation 
for Pellona ditchela 
L ro K t N Area/Year Method Author 
0 
22.8 • 96 .24 54 Mozambique otolith read. Present paper 
22 .80 M3.puto Bay 1980 ELEFAN 
25.8 .28 M3.puto Bay 1983 
21.8 .68 M3.puto Bay 1981 
23 .45 M3.puto ~Y 1982/1983 
- 33 -
Table 5 - Estimated parameters for the von Bertalanffy growth equation for 
Thryssa vitrirostris 
Lao K t 
0 
22.8 .515 
25.8 .575 
28.5 .625 
25.5 .765 
N Area/Year 
Maputo Bay 1983 
Maputo Bay 1982 
Maputo Bay 1980 
Maputo Bay 1981 
Method Author 
ELEFAN Present paper 
Table 6 - Estimated parameters for the von Bertalanffy growth equation for 
Leiognathus equulus 
Lao K t N 
0 
25 .95 
22.5 .67 
23.5 .80 
22 .925 
24.8 1.28 
20.5 1.08 
27.5 1. 25 
Area/Year 
Maputo Bay 1982 
Maputo Bay 1980 
Maputo Bay 1981 
Maputo Bay 1983 
Samar Sea 1979/80 
Ragay Gulf 1981 
Samar Sea 1979 
Method 
ELEFAN 
Author 
Present paper 
Ingles and Pauly 1984 
Corpus et al. 1985 
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Fig. 1 - Age and length of Hilsa kelee 
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Fig. 2 - Age and length of Decapterus russellii 
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Fig. 3 - Birth dates of Decapterus russellii from a cruise with 
R.V. Dr. Fridtjof Nansen in September 1982 
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Fig. 4 - Birth dates of Decapterus russellii from commercial catches 
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Fig. 5 - Age and length of Decapterus macrosoma 
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Fig. 6 - Age and length of Rastrelliger kanagurta 
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Fig. 7 - Age and length of Pellona ditchella 
